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Background: Agarwal is one of the largest business communities in India. To determine
prevalence of cardiovascular risk factors and their distribution according to educational
status (ES) in this community we performed a study.
Methods: 1781 (men 1039, women 742) of 2500 selected subjects (71.2%) were evaluated and
fasting blood sample obtained in 1130.
Results: Age-adjusted prevalence of risk factors was tobacco use 12.2%, sedentary habits
54.2%, overweight/obesity 54.4%, obesity 19.5%, abdominal obesity 61.2%, hypertension
36.0%, diabetes 19.2%, hypercholesterolemia 200 mg/dl 25.8%, low HDL cholesterol 29.2%,
hypertriglyceridemia 32.8% and metabolic syndrome 22.3%. Low ES subjects had signifi-
cantly greater prevalence of sedentary habits, low fruit/vegetable intake, hypertension, low
HDL cholesterol and diabetes.
Conclusions: Cardiometabolic risk factors are highly prevalent in the Agarwal business
community. Prevalence is greater in subjects with low educational status.
Copyright © 2015, Cardiological Society of India. All rights reserved.1. Introduction
Agarwals are the most prominent ethnic group among busi-
ness communities in India with a population of about 25e30
million.1 It has been serendipitously observed that this com-
munity has high incidence of cardiovascular diseases (CVD).2
A study reported that cardio-metabolic risk factors in this
community were 2e3 times greater than in tribals of north-
east India.3 This community is also genetically homoge-
nous.4 We performed a cardiovascular risk factor epidemio-
logical study among Agarwal community in Jaipur (Rajasthan)upta).
ociety of India. All rightsto identify prevalence of sociodemographic, lifestyle and
biological CVD risk factors. We also evaluated educational
status (ES) related differences in various risk factors.2. Methods
Detailed methodology of the Jaipur Heart Watch cross
sectional studies in urban populations has been reported.5
Research Review Board of Department of Home Science,
University of Rajasthan, Jaipur, approved the study. Informedreserved.
i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) 3 4 7e3 5 0348consent was obtained from each participant. We used Agar-
wal community registers as sampling frame and study was
performed at 10/72 municipal wards in Jaipur. All the eligible
members were invited through distribution of pamphlets and
multiple camps organized at local community centres. All the
respondents were explained about the study objectives and
the expected results. A total of 2500 subjects 20 years were
invited and 1781 respondents were screened for risk factors.
Collection of general information, anthropometric measure-
ments, biophysical parameters and medical history was done
on this sample while biochemical estimation was performed
on 1130 consenting adults. Details of demographic profile,
history of illnesses and risk factors, smoking or tobacco
intake, physical activity and dietary history were obtained
according toWHO guidelines.6We inquired details of smoking
and smokeless tobacco use, alcohol intake, daily dietary
visible fat and fruits and vegetables intake using a 24-h recall
and food frequency questionnaire.5e7 Details of physical ac-
tivity were inquired for exact daily duration (minutes) of work
related, commute related and leisure time physical activity.7
Physical examination was performed to assess height,
weight, waist and hip circumference and blood pressure (BP).
Fasting blood sample was obtained for glucose, total choles-
terol (TC), triglycerides (TG), and high density lipoprotein
(HDL) cholesterol while low density lipoprotein (LDL) choles-
terol was estimated using the Friedewald formula.6
Descriptive statistics are reported. Educational status (ES)
was classified according to number of years of formal educa-
tion into three categories 10 years, 10e15 years and >15
years. Low physical activity, high dietary visible fat intake,
and low vegetables/fruit intake of were defined as previous
studies.7 Overweight and obesity were defined according to
body mass index (BMI) cut-offs of 25 kg/m2 and 30 kg/m2.
Abdominal obesity was categorized according to HarmonizedTable 1eAge-adjusted prevalence (percent, 95% confidence int
Men (n ¼
Lifestyle variables
High dietary fat intake >30 g/day 33.3
Low fruits/vegetables intake <3 helpings/day 51.8
Sedentary habits 47.9
Moderate and intense physical activity 52.1
Smoking/Tobacco use 20.4
Overweight and obesity
BMI  25 kg/m2 50.6 (47.6
BMI 30 kg/m2 15.1 (13.1
Abdominal obesity
Waist circumference, men >90 cm, women >80 cm 53.7 (50.6
Waist:hip ratio, men>0.9, women>0.8 65.9 (63.0
Hypertension 40.7 (37.7
Biochemical parameters n ¼ 725
Cholesterol 200 mg/dl 25.6 (22.6
Cholesterol 240 mg/dl 6.2(4.7e8
LDL cholesterol 100 mg/dl 46.2(42.6
LDL Cholesterol130 mg/dl 17.3 (14.7
HDL Cholesterol men <40 mg/dl, women <50 mg/dl 24.0 (21.2
Triglycerides 150 mg/dl 40.3 (36.7
Diabetes (known or fasting glucose 126 mg/dl) 20.5 (17.8
Metabolic syndrome (harmonized definition) 26.6 (24.1
BMI body mass index; LDL low density lipoprotein; HDL high density lipoCriteria for Asians and defined by waist circumference inmen
>90 cm and in women >80 cm and waist-hip ratio (WHR) >0.9
in men and >0.8 in women.8 Hypertension was diagnosed
when systolic BP was 140 mm Hg and/or diastolic
BP  90 mm Hg or a person was a known hypertensive. Dys-
lipidaemia was defined by the presence of high total choles-
terol (200 mg/dl), high LDL cholesterol (130 mg/dl and
100 mg/dl), low HDL cholesterol (men <40 mg/dl, women
<50 mg/dl) and high triglycerides (150 mg/dl). Diabetes was
diagnosed on the basis of either history of known diabetes or
fasting blood glucose 126 mg/dl. Metabolic syndrome was
diagnosed using Asian specific harmonized criteria.8 Age-
adjustment of prevalence rates was performed by direct
method using standard Jaipur population from 2001 census.
Prevalence (%) and 95% confidence intervals (CI) are reported.
Intergroup differences were assessed using X2 test and trends
examined by ManteleHaenszel X2 test.3. Results
We evaluated 1781/2500 (men 1039, women 742) (71.2%) re-
spondents from Agarwal community. Majority of subjects
(68.4%) belonged to age group 30e59 years. Illiteracy and low
ES was in 348 (19.5%), middle ES in 843 (47.3%) and high ES in
590 (33.1%). High prevalence of overweight and obesity,
abdominal obesity, hypertension, lipid abnormalities and
diabetes are observed in the study cohort (Table 1). Age-
specific prevalence of various risk factors is shown in
Supplementary Table 1 (available online) and shows a high
prevalence of cardiometabolic risk factors in age-groups <40
years, both in men and women. Age-adjusted prevalence of
various risk factors in different ES groups is shown in Table 2.
Prevalence of smoking/tobacco use, high dietary visible fatervals) of lifestyle andmetabolic cardiovascular risk factors.
1039) Women (n ¼ 742) Total (n ¼ 1781)
34.8 34.0
55.4 53.5
61.3 54.2
38.6 45.9
0.8 12.2
e53.7) 59.8 (56.3e63.3) 54.4 (52.1e56.7)
e17.4) 25.6 (22.6e28.9) 19.5 (17.7e21.4)
e56.7) 71.6 (68.3e74.8) 61.2 (58.9e63.4)
e68.7) 74.8 (71.6e77.8) 69.6 (67.4e71.7)
e43.7) 29.4 (26.2e32.7) 36.0 (33.8e38.2)
n ¼ 405 n ¼ 1130
e28.9) 26.1 (22.1e30.7) 25.8 (23.4e28.5)
.2) 4.9(3.2e7.5) 5.7(4.5e7.3)
e49.8) 43.7(38.9e48.6) 45.3(42.4e48.2)
e20.2) 14.8 (11.7e18.6) 16.4 (14.8e18.9)
e27.5) 38.0 (33.4e42.8) 29.2 (26.6e31.9)
e43.9) 20.5 (16.8e24.7) 32.8 (30.2e35.6)
e23.6) 16.8 (13.4e20.7) 19.2 (17.0e21.6)
e29.4) 16.2 (13.6e19.0) 22.3 (20.4e24.3)
protein
Table 2 eAge adjusted prevalence (95% confidence intervals) of various lifestyle and cardiometabolic risk factors according
to educational status.
Low (n ¼ 348) Middle (n ¼ 843) High (n ¼ 590) X2 for trend (p value)
Smoking/Tobacco use 12.6 (9.5e16.6) 12.6 (10.5e15.0) 10.8 (8.6e13.6) 0.652
Dietary visible fat intake <30 g/day 22.4 (18.3e27.1) 35.7 (32.5e39.0) 34.9 (31.2e38.5) 0.156
Fruits & vegetables 3 servings/day 16.9 (13.3e21.3) 35.7 (32.5e39.0) 45.9 (41.9e50.0) <0.001
Physical activity  moderate 17.5 (13.9e21.8) 34.6 (31.5e37.9) 37.9 (34.1e41.9) <0.001
Body mass index 25 kg/m2 49.1 (43.9e54.4) 55.4 (52.0e58.7) 53.5 (49.5e57.5) 0.165
Waist circumference: men >90, women >80 cm 57.5 (52.2e62.5) 63.3 (60.0e66.5) 59.8 (55.8e63.7) 0.504
Hypertension 33.6 (28.8e38.7) 37.6 (34.4e40.9) 33.4 (29.7e37.3) <0.001
Total cholesterol 200 mg/dl 23.8 (18.7e29.7) 23.3 (19.9e27.2) 27.8 (23.1e32.0) 0.697
LDL cholesterol 100 mg/dl 40.2 (34.1e46.7) 46.1 (41.9e50.4) 44.6 (39.7e49.6) 0.528
HDL cholesterol: men <40, women <50 mg/dl 38.9 (32.9e45.4) 28.4 (24.7e32.4) 26.8 (22.6e31.4) 0.036
Triglycerides 150 mg/dl 27.3 (21.9e33.3) 32.8 (28.9e37.0) 35.2 (30.5e40.1) 0.213
Diabetes 23.8 (18.0e28.8) 20.6 (17.4e24.3) 16.5 (13.1e20.6) 0.023
Metabolic syndrome 22.9 (18.9e27.7) 22.4 (19.7e25.3) 21.3 (18.2e24.8) 0.277
i n d i a n h e a r t j o u rn a l 6 7 ( 2 0 1 5 ) 3 4 7e3 5 0 349intake, overweight/obesity, abdominal obesity, high total
cholesterol, high LDL cholesterol, high triglycerides and
metabolic syndrome is similar across various ES groups. In
low vs medium and high ES there is greater prevalence of
sedentary lifestyle (82.5 vs 65.4, 62.1%), low fruits/vegetables
intake (83.1 vs 64.3, 54.1%), hypertension (33.6 vs 37.6, 33.4%),
low HDL cholesterol (38.9 vs 28.4, 26.8%) and diabetes (23.8 vs
20.6, 16.5%) (X2 test, p < 0.05).4. Discussion
This study shows that low educational status Agarwal com-
munity subjects in India have greater prevalence of sedentary
lifestyles, poor diet, hypertension, low HDL cholesterol and
diabetes. Overall, a high prevalence of cardiometabolic risk
factors is noted in this community. This is greater than
contemporary population based studies in India9 including
contemporary middle-class studies, Jaipur Heart Watch-5 and
India Heart Watch (Fig. 1).5,7 Recent nationwide studies to48.1
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Fig. 1 e Comparison of the prevalence of cardiometabolic risk fa
study. In JHW-6 there is significantly greater prevalence of overassess prevalence of cardiovascular risk factors include the
Industrial Population Surveillance Study,10 India Migration
Study,11 India Women's Health Study,12 India Heart Watch7
and INDIAB Study.13 These studies reported that while prev-
alence of risk factors is low in rural subjects, among industrial
workers and urban participants high prevalence of abdominal
obesity (40e60%), hypertension (30e40%), diabetes (10e15%)
and metabolic syndrome (20e40%) is present. These rates are
similar to the present study. Prevalence of smoking and other
tobacco use is low in the present study and reflects greater ES
similar to previous studies from India.7 Prevalence of hyper-
tension and hypercholesterolemia is similar to previous
studies.9 Diabetes prevalence is especially high and is similar
to studies in South India,14 and greater than population-based
studies in other parts of the country.9 This study also shows
that Agarwal men have high prevalence of risk factors at a
younger age (Supplementary Table 1, online only).
We also determined association of ES, as marker of socio-
economic status, with prevalence of cardiometabolic risk
factors (Table 2). Greater prevalence of hypertension and32.8 32.8 31.7
29.2
13.4
19.2
24.2 22.3
TG>150 HDL<40/50 Diabetes Metabolic syn
HW-6
P<0.01
ctors in Jaipur Heart Watch (JHW-5) and the present JHW-6
weight/obesity, abdominal obesity and diabetes.
i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) 3 4 7e3 5 0350diabetes in low ES participants is indicative of advanced
epidemiological transition in this community. It is well known
that in the initial phases of socioeconomic development car-
diovascular risk factors are greater in higher vs. lower social
groups but with continuing development there is a transition
and risk factors are more in lower ES groups.15 It has been
argued that there are multiple levels of risk factor transitions
including demographic transition, epidemiological transition
and health transitions.16 In the global health context, a
multilevel eco-epidemiological life course framework for the
health, disease and mortality cross-continuum has been
suggested for deepening understandings of the demographic
and epidemiological transitions.16 Such a framework is
designed to help construct a precise understanding of mech-
anisms of change and to develop suitable interventions and
appropriate health policies.Conflicts of interest
The authors have none to declare.Appendix A. Supplementary data
Supplementary data related to this article can be found at
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